.Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-248405 
(43)Date of publication of application : 27.09.1996 



(51)IntCI. 



G02F 1/1335 

G02F 1/136 

G09F 9/00 

G09F 9/30 



(21 Application number : 07-083205 
(22)Date of filing: 14.03.1995 



(71 Applicant : SONY CORP 

(72)Inventor : NAKAYAMA YOSHIKO 
MAEKAWA TOSHIICHI 
SATO TAKUO 
OCHI TETSURO 



(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent the increase in the floating capacity and coupling 
capacity generated in a driving circuit with an on-chip black mask 
structure. 

CONSTITUTION: This display device has the panel structure having an 
active substrate 1 which has a central screen part 3 and a peripheral 
driving part, a counter substrate 2 which has a counter electrode and is 
joined to an active substrate 1 via a prescribed spacing and liquid crystals 
4 which are held in the spacing. Pixel electrodes 5 arranged in a matrix 
and switching elements are integrated and formed in the screen part 3. 
The driving part is shielded of light by a partition plate 6 to be externally 
mounted and is integrated and formed with vertical driving circuits 7 and 
horizontal driving circuits 8 for driving the switching elements. The active 
substrate 1 is patterned and formed with a black mask 9 consisting of a 
metallic film via an insulating film above the switching elements included in 
the screen part 3. On the other hand, the black mask 9 is at least partly 
removed in order to prevent capacity coupling from above the vertical 
driving circuits 7 and the horizontal driving circuits 8. In some cases, the 
black mask 9 having a complementary relation with wiring patterns may be 
patterned and formed in reversal via the insulating film above the driving 
circuits 7, 8. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have the panel structure characterized by providing the following, and accumulation formation of the pixel 
electrode and switching element the aforementioned screen section carried out [ the switching element ] matrix 
arrangement is carried out. Accumulation formation of the drive circuit which drives this switching element while the 
aforementioned mechanical component is shaded by the match plate by which external is carried out is carried out. the 
aforementioned active substrate Display characterized by removing the black mask partially [ while patterning 
formation of the black mask which consists of a metal membrane above the switching element contained in this screen 
section through an insulator layer is carried out ] from the upper part of the drive circuit included in this mechanical 
component at least. The active substrate which has the central screen section and a surrounding mechanical component. 
The opposite substrate which has a counterelectrode and was joined to this active substrate through the predetermined 
gap. The electrooptic material held in this gap. 

[Claim 2] It is the display according to claim 1 which the frame field which the aforementioned active substrate 
borders this screen section in order to absorb the installation error of this match plate, and includes a part of this 
mechanical component is set up, and is characterized by to be removed partially from the upper part of the drive circuit 
located outside this frame field at least while the aforementioned black mask is installed even above the drive circuit 
located in this frame field and patterning formation is carried out. 

[Claim 3] It is the display according to claim 1 which the aforementioned mechanical component includes the vertical- 
drive circuit which carries out the vertical scanning of the level drive circuit which carries out the horizontal scanning 
of this switching element at high speed, and this switching element at a low speed, and is characterized by removing 
the aforementioned black mask from the upper part of this level drive circuit alternatively at least. 
[Claim 4] The aforementioned black mask is display according to claim 1 characterized by being removed alternatively 
from some [ at least ] upper parts among the shift registers which operate by the level shifter of the input buffer of the 
external clock signal which constitutes this drive circuit, and this clock signal, and this clock signal. 
[Claim 5] The aforementioned black mask is display according to claim 1 characterized by being held at floating 
potential or fixed potential. 

[Claim 6] It has the panel structure characterized by providing the following, the aforementioned screen section 
Accumulation formation of the pixel electrode and switching element which carried out matrix arrangement is carried 
out. the aforementioned mechanical component Since this switching element is driven, accumulation formation of the 
drive circuit by which internal connection was carried out is carried out by the circuit pattern of shading nature, the 
aforementioned active substrate While patterning formation of the black mask which consists of a metal membrane 
above the switching element contained in this screen section through an insulator layer is carried out Display 
characterized by carrying out inversion patterning formation of the black mask which has this circuit pattern and a 
complementary relation through an insulator layer above the drive circuit included in this mechanical component. The 
active substrate which has the central screen section and a surrounding mechanical component. The opposite substrate 
which has a counterelectrode and was joined to this active substrate through the predetermined gap. The electrooptic 
material held in this gap. 

[Claim 7] The aforementioned black mask is display according to claim 6 characterized by being held at floating 
potential or fixed potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the display represented by the active-matrix type liquid crystal panel 
etc. It is related with the black mask structure of the drive circuit formed in the periphery of a liquid crystal panel in 
one in more detail. 
[0002] 

[Description of the Prior Art] An active-matrix type liquid crystal panel joins an active substrate and an opposite 
substrate through a predetermined gap, and has the structure which held liquid crystal in this gap. The active substrate 
has the pixel electrode arranged in the shape of a matrix, and switching elements, such as TFT which drives this 
separately. Moreover, the circumference drive circuit for carrying out the matrix drive of the switching element at a 
horizontal direction and a perpendicular direction is also formed in one. TFT is covered with the insulator layer 
between the 1st layer, and the circuit pattern which carries out electrical connection to the source field of TFT is 
established on it. The insulator layer is formed between the 2nd layer so that this circuit pattern may be covered, and 
the pixel electrode is prepared on it. Electrical connection of this pixel electrode is carried out to the drain field of TFT 
through the contact hole which carried out opening to the insulator layer and the insulator layer between the 1st layer 
between the 2nd layer. On the other hand, the black mask which shields except a pixel electrode is formed in the 
internal surface of an opposite substrate. This black mask carries out patterning of the metal membrane which has for 
example, shading nature. Opening surrounded with the black mask has consistency in a pixel electrode. In order to 
bury the irregularity of this black mask, the flattening film is formed, and a transparent counterelectrode is extensively 
formed on it. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional example mentioned above, the black mask is formed in 
the active substrate by the periphery, and is prepared in the opposite substrate side except [ all ] it. For this reason, the 
precise alignment of an opposite substrate and an active substrate is needed. In consideration of the alignment precision 
of an opposite substrate and an active substrate, and the black mask formation precision by the side of an opposite 
substrate, a pattern design is carried out mutually. In this case, the margin which absorbs an alignment error beforehand 
needed to be taken and the pattern of a black mask is set as a large size. Therefore, the technical problem that the 
numerical aperture of a pixel falls victim occurs. Since the precise alignment of an opposite substrate and an active 
substrate is needed, the alignment equipment in connection with it also has the technical problem that it will become 
precise and expensive. 

[0004] In order to cope with this problem, the so-called on-chip black structure which forms all black masks in an 
active-substrate side is proposed. Generally with this structure, the organic material is used as a black mask. However, 
the organic material which distributed black pigment etc. has the fault that shading nature is bad. Moreover, it is 
difficult to divert the high definition manufacture process and high definition manufacturing installation of 
semiconductor manufacture to formation of a black mask as it is. In addition, with the black mask using the organic 
material, flattening of the pixel section is difficult and disadvantageous for the orientation of liquid crystal, or gap 
control. 

[0005] With the improved on-chip black structure, the example which used the metal thin film as a material of a black 
mask is also proposed. The black mask by this metal thin film has also attained to the periphery by which collection 
formation not only of the screen section but the drive circuit where accumulation formation of the pixel electrode was 
carried out was carried out. However, when a black mask is formed by the metallic material, capacity distributor shaft 
coupling arises between surrounding drive circuits, the transfer-lag total of a malfunction or a signal arises, and the 
technical problem that picture grace is reduced occurs. 
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[0006] 

[Means for Solving the Problem] The following meanses were provided in order to solve the technical problem of a 
Prior art mentioned above. That is, the display concerning this invention has the panel structure equipped with the 

1 ? f ? C C T al screen J section md a surrounding mechanical component, the opposite substrate 
which has a counterelectrode and was joined to this active substrate through the predetermined gap and the 
electrooptic material held in this gap as fundamental composition. Accumulation formation of the pixel electrode and 
switching element the aforementioned screen section carried out [ the switching element ] matrix arrangement is 
earned out. Moreover, while the aforementioned mechanical component is shaded by the match plate by which 
external is earned out, accumulation formation of the drive circuit which drives this switching element is carried out 
As a feature matter of this invention while patterning formation of the black mask which consists of a metal membrane 
above the switching element with which the aforementioned active substrate is contained in this screen section through 
an insulator layer is earned out, the black mask is partially removed from the upper part of the drive circuit included in 
this mechanical component at least. Preferably, the frame field which the aforementioned active substrate borders Si 
screen section ,n order to absorb the installation enor of this match plate, and includes a part of this mechanical 
component ,s set up In this case, the aforementioned black mask is partially removed from the upper part of the drive 
circuit located outside this frame field at least, while it installs even above the drive circuit located in this frame field 

^^l^fl^J^^ C ,° mp ° sit !° n ' aforementioned mechanical component includes 
— . ~ — , „„„ v^wxc v,^^ wines uui uic vcrucai anve or me level dnve circuit which carries out the horizontal 
scanning of this switching element at high speed, and this switching element at a low speed. In this case the 
aforementioned black mask is alternatively removed from the upper part of this level drive circuit at least This drive 
circuit contains the shift register which generally operates by the level shifter of the input buffer of an external clock 
signal, and this clock signal, and this clock signal. In this case, the aforementioned black mask is alternatively removed 
from some [ a least ] upper parts of these circuit element. In addition, the aforementioned black mask is held at 
noating potential or fixed potential. 

E 1 i 1 A T din8 i 0 i 0ther SidCS ° f tWs inVenti0n ' display has the P anel structure ^PP^ with the active substrate 
which has the central screen section and a sunounding mechanical component, the opposite substrate which has a 
counterelectrode and was joined to this active substrate through the predetermined gap, and the electrooptic material 
held in this gap as fundamental composition. Accumulation formation of the pixel electrode and switching element the 
aforementioned screen section carried out [ the switching element ] matrix anangement is carried out Since the 
aforementioned mechanical component drives this switching element, accumulation foimation of the drive circuit bv 
which internal connection was carried out by the circuit pattern of shading nature is carried out. As a feature matter 
patterning formation of the b ack mask which consists of a metal membrane above the switching element with which 
toe aforementioned active substrate is contained in this screen section through an insulator layer is carried out 
Inversion patterning formation of the black mask which, on the other hand, has this circuit pattern and a 
complementary relation through an insulator layer above the drive circuit included in this mechanical component is 
[0008? aforementioned black mask is held at floating potential or fixed potential. 

[Function] According to the 1st side of this invention, in case a black mask is formed in the active-substrate side of 
d splay by the metallic matenal, a black mask is formed only in a portion required as a doubling margin with a match 
plate on a surrounding dnve circuit, and capacity distributor shaft coupling is reduced by removing from other 
portions. Moreover, in case the black mask which is from a metal membrane on the active-substrate side of active- 
matrix type display is formed according to the 2nd side of this invention, patterning was carried out by the relation it is 
unrelated to the metal membrane which uses the pattern of the black mask located on a circumference drive circuit for 
[0009] 3 reVerSe pattem ' md capacit y distri butor shaft coupling is reduction-ized. 

[Example] With reference to a drawing, the suitable example of this invention is explained in detail below It is the 
typical cross section which met the A-A line which drawing! expressed the 1st example of the display concerning this 
invention, and showed ( ) in the typical plan and showed (2) to (1). This display is equipped with the active Sate 
and the opposite substrate 2 so that it may illustrate. An active substrate 1 has the central screen section 3 and a 
surrounding mechanical component. On the other hand, the opposite substrate 2 had the counterelectrode (not shown) 
and has joined it to the active substrate 1 through a predetermined gap. The electrooptic material which consists of 
liquid crystal 4 grade is held in this gap. Accumulation formation of the pixel electrode 5 and switching element (not 
shown) foe screen section 3 carried out [ the switching element ] matrix arrangement is carried out. Moreover while 
Ae mechanical component is shaded by the match plate 6 by which external is carried out, accumulation foim'ation of 
the vertical-dnve circuit 7 and the level drive circuit 8 which drive a switching element is carried out While the 
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vertical-drive circuit 7 carries out the vertical scanning of the switching element at a low speed, the level drive circuit 8 
carries out the horizontal scanning of the switching element at high speed. 

[0010] As a feature matter of this invention, while patterning formation of the black mask 9 which consists of a metal 
membrane above the switching element with which an active substrate 1 is contained in the screen section 3 through an 
insulator layer is carried out, in order to prevent capacity distributor shaft coupling, the black mask 9 is partially 
removed from the upper part of the vertical-drive circuit 7 included in a mechanical component (periphery), and the 
level drive circuit 8 at least. Specifically, the frame field B which borders the screen section 5 and includes a part of 
periphery in order that an active substrate 1 may absorb the installation error of a match plate 6 is set up. In this case, 
the black mask 9 is installed even above the vertical-drive circuit 7 located in the frame field B, and the level drive 
circuit 8, and patterning formation is carried out. However, it is partially removed from the upper part of the vertical- 
drive circuit 7 located outside the frame field B, and the level drive circuit 8 at least. 

[001 1] In case the point of this invention creates the on-chip black structure which forms a black mask by the metallic 
material to an active-substrate side, it is solving the bad influence which eliminates "parasitic-capacitance increase of a 
drive circuit" which poses a problem, and it has on circuit operation or picture grace. For this reason, the display 
concerning this invention forms the black mask 9 only in the portion to the frame field B at peripheries other than 
screen section 3. This frame field B is a margin required in order to set a match plate 6 and the black mask 9, and 
usually has the width-of-face size of hundreds of micrometers or about several mm. That is, the black mask 9 is 
removed from the upper part of the drive circuits 7 and 8 located outside this frame field B. By making it such 
composition, "parasitic-capacitance increase of a drive circuit" mentioned above poses a problem restricted to the 
portion of the drive circuits 7 and 8 formed in the frame field B. It is made not to arrange circuit element which affects 
the malfunction and picture degradation of a circuit into this portion. The shift register which operates by the level 
shifter of the input buffer of for example, an external clock signal and this clock signal and this clock signal is 
contained in such circuit element. In addition, the black mask 9 is held at floating potential or fixed potential. The 
black mask 9 did not exist in the portions of the vertical-drive circuit 7 located outside the frame field B, and the level 
drive circuit 8, but only the transparent layer insulation film arranges on a circuit pattern into them. Therefore, the 
failure analysis of the drive circuits 7 and 8 etc. is possible by removing this layer insulation film by the laser beam etc. 
On the other hand, a black mask is not formed in the opposite substrate 2 side at all. Therefore, the precise alignment at 
the time of piling up the opposite substrate 2 and an active substrate 1 becomes unnecessary. Moreover, the 
superposition margin of the opposite substrate 2 and an active substrate 1 is lost, and the numerical aperture of the 
pixel electrode 5 rises. In addition, the manufacturing cost of the opposite substrate 2 becomes cheap. That is, while 
utilizing the advantage of the on-chip black technology which forms the black mask 9 on the active substrate 1 by 
composition concerning this invention, it became possible to eliminate the trouble. 

[0012] D rawing 2 is the typical plan showing deformation of the 1st example shown in drawing.! . It has the same 
structure as the 1 st example fundamentally, and a corresponding reference number is given to a corresponding portion, 
and an understanding is made easy. A different point is that the black mask 9 is extensively formed in the front face of 
an active substrate 1 including a periphery except for a part of vertical-drive circuit 7 and level drive circuit 8. In case it 
will join to the opposite substrate 2 since flattening of the front face of an active substrate 1 is carried out if it is made 
this appearance, the gap size can be controlled precisely, moreover, the liquid crystal 4 held between the active 
substrate 1 and the opposite substrate 2 ~ leaking ~ appearance - carrying out ~ etc. ~ it can protect That is, the 
modification shown in drawin g 2 removes the black mask 9 only from the necessary minimum portion from which a 
circuit operation top parasitic capacitance poses a problem, and forms the black mask 9 in the other field extensively. 
Of course, the black mask 9 is removed from the upper part of the pixel electrode 5 . 

[0013] Drawin g 3 is the typical plan showing other modifications of the 1st example shown in drawing 1 . It has the 
same structure as the 1st example fundamentally, and a corresponding reference number is given to a corresponding 
portion, and this modification also makes an understanding easy. In this modification, the black mask 9 is removed 
from a part of level drive circuit 8, and all the upper parts of the vertical-drive circuit 7 are covered with the black 
mask 9. As mentioned above, while the level drive circuit 8 carries out the horizontal scanning of the switching 
element contained in the screen section 3 at high speed, the vertical-drive circuit 7 carries out the vertical scanning of 
the switching element at a low speed. Therefore, while capacity distributor shaft coupling between the black masks 9 
has big influence on the level drive circuit 8 side, the vertical-drive circuit 7 is not influenced so much. In view of this 
point, the black mask 9 is removed only from the portion for which the level drive circuit 8 is needed in this 
modification. In addition, in these modifications, as for the level drive circuit 8 and the vertical-drive circuit 7, only 
one piece is formed on the active substrate 1 , respectively. However, it cannot be overemphasized by this invention 
that it can apply also to the structure which is not restricted to this and established the level drive circuit 8 of a vertical 
couple and the vertical-drive circuit 7 of a right-and-left couple in the periphery of an active substrate 1. 
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[0014] Drawing 4 is the typical fragmentary sectional view showing the concrete example of composition of an active 
substrate 1 shown in drawing 1 . A part of drive circuit especially covered with the black mask 9 is expressed. In order 
to simplify illustration, the CMOS structure which consists of the P type TFT and N type TFT of a couple is expressed 
typically. Accumulation formation of a majority of this CMOS is carried out, and the circumference drive circuit 
equipped with the desired function can be built by connecting by the circuit pattern suitably. Patterning formation of 
the semiconductor thin film 1 1 which becomes the front face of an active substrate 1 which consists of glass or a quartz 
from polycrystal silicon etc. is carried out at the shape of an island so that it may illustrate. On the semiconductor thin 
film 11, patterning formation of the gate electrode 12 is carried out through the gate insulator layer 14. The impurity is 
poured into the semiconductor thin film 1 1 located in the both sides of the gate electrode 12 by high concentration, and 
a source field and a drain field are formed. By pouring in the impurity of P type, P channel type TFT can be formed 
and N channel type TFT can be formed by pouring in the impurity of N type. The gate electrode 12 is covered with the 
insulator layer 15 between the 1st layer which consists of a PSG etc., and the circuit pattern 13 which consists of 
aluminum etc. is formed in the front face. Electrical connection of each circuit pattern 13 is carried out to the source 
field and drain field of each TFT through the contact hole formed in the insulator layer 15 between the 1st layer. The 
circuit pattern 13 is covered with the insulator layer 16 while [ the 2nd layer ] consisting of a PSG etc. similarly. On it, 
patterning formation of the black mask 9 is carried out. For example, after forming metallic materials, such as titanium, 
a tungsten, and aluminum, by the sputtering method or CVD, patterning is carried out to a predetermined configuration 
and it is processed into the black mask 9. This black mask 9 is covered with the flattening film 17 which consists of 
acrylic resin etc. 

[0015] Drawin g 5 is the typical fragmentary sectional view showing deformation of the structure shown in drawing^ . 
A corresponding reference number is given to the portion which corresponds in both, and an understanding is made 
easy. In this modification, the black mask 9 is formed on the flattening film 17. If it is made this appearance, since the 
distance between the circuit patterns 13 which consist of a metallic material as well as the black mask 9 which consists 
of a metallic material will become large, capacity distributor shaft coupling can be eased. Therefore, even when the 
black mask 9 which consists of a metallic material is partially formed on a drive circuit, "increase-ization of a parasitic 
capacitance" can be prevented to some extent. 

[0016] Drawing 6 expresses typically the structure of a drive circuit where it is located in the portion from which the 
black mask was removed alternatively. A corresponding reference number is given to the portion which is the same as 
that of the structure shown in dramng 4 and d rawin g 5 fundamentally, and corresponds, and an understanding is made 
easy. The black mask 9 is removed alternatively, only an insulator layer 16 and the flattening film 17 exist between the 
2nd layer on a circuit pattern 13, and capacity distributor shaft coupling which has a bad influence on high-speed 
operation does not arise so that clearly from drawing. Thus, into the portion into which high-speed operation is 
performed all over a drive circuit, the black mask was removed alternatively, and "increase-ization of a parasitic 
capacitance" is prevented into it. 

[0017] Drawing 7 is the block diagram showing the concrete circuitry of the display shown in drawing 1 . This display 
has two or more pixels prepared in each intersection of two or more signal-line Y and both which wired two or more 
gate lines X which wired behavior, and the seriate. This pixel consists of a detailed liquid crystal cell LC, is arranged in 
the shape of a matrix, and constitutes the screen section. Accumulation formation of TFT Tr is carried out as a 
switching element for driving this corresponding to each liquid crystal cell LC. Moreover, the auxiliary capacity Cs is 
connected to liquid crystal cell LC and parallel. Liquid crystal cell LC consists of liquid crystal held between the pixel 
electrode formed in the active-substrate side, the counterelectrode formed in the opposite substrate side, and two 
electrodes. The gate electrode of TFT Tr is connected to the corresponding gate line X, a source electrode is connected 
to corresponding signal-line Y, and the drain electrode is connected to the corresponding pixel electrode. The vertical- 
drive circuit 7 carries out the vertical scanning of each gate line X one by one, and chooses liquid crystal cell LC for 
one line for every 1 level period, liquid crystal cell LC for one line which the level drive circuit 8 scanned each signal- 
line Y sequentially within 1 level period, sampled the video signal on the other hand, and was chosen (pixel) — a dot 
order ~ next, a video signal is written in Specifically, the level drive circuit 8 consists of input-buffer IB, a level shifter 
LS, a shift register SR, and a level switch HSW. An input buffer IB accepts the clock signals HCK1 and HCK2 of an 
antiphase in level start signal HST and each other from the exterior. A level shifter LS carries out the level shift of 
these signals. A shift register SR operates according to the clock signals HCK1 and HCK2 by which the level shift was 
carried out, and outputs the selection pulses VI, V2, and V3 and - by transmitting level start signal HST by which the 
level shift was similarly carried out one by one. It connects with the video line through the level switch HSW, and each 
signal-line Y receives supply of a video signal from the exterior. A shift register SR outputs the selection pulses VI, 
V2, and V3 and — one by one, carries out switching action of each level switch HSW one by one, and samples a video 
signal to each signal-line Y. In order to carry out high-speed operation of input-buffer IB, a level shifter LS, the shift 
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register SR, etc., while they are strongiy influenced of a parasitic capacitance (stray capacity) here, the level switch 
HSW is seldom influenced of stray capacity. While the black mask which consists of a metallic material covers only 
the level switch HSW made into a frame field in a position in the 1 st example in view of this point, the black mask is 
intentionally removed from input-buffer IB, the level shifter LS, and the shift register SR. Thereby, capacity distributor 
shaft coupling produced between a circuit pattern and a black mask is removable. 

[0018] Drawin g! expresses the wave of the various signals shown in drawing 7 . When considering the influence 
affect the picture grace of capacity distributor shaft coupling, time delay deltaT which carries out opening-and-closing 
control of the level switch HSW for a video-signal sampling and dispersion of the selection pulses VI and V2 and --, 
become a problem. A shift register operates according to HCK1 and HCK2, transmits level start signal HST one by ' 
one, and outputs VI, V2, and ~ so that it may illustrate. Therefore, it should become [ VI and V2 ] - and ******** 
theoretically. However, while the real wave of VI, V2, --, is influenced of stray capacity and time delay deltaT 
produces it, the value also varies. Since the sampling timing of a video signal is changed by this, it will have a bad 
influence on picture grace. 

[0019] Drawing 9 is a graph which shows the result which surveyed time delay deltaT mentioned above about the 
sample 1 of the actually created display, the sample 2, and the sample 3. A sample 1 does not form a black mask at all 
on a drive substrate. A sample 2 forms a black mask all over an active substrate including a drive circuit except for the 
pixel section. A sample 3 removes a black mask from the upper part of a drive circuit alternatively according to this 
invention. As compared with a sample 1, a sample 2 has quite iarge dispersion when moving supply voltage IV. On 
specification, although the about [ supply voltage IV ] margin is required, with a sample 2, big dispersion appears in 
time delay deltaT by change of supply voltage. Moreover, even if it sees a sample 2 by the average compared with a 
sample 1, time delay deltaT is large, and we are anxious about deterioration of picture grace, such as a ghost. On the 
other hand, the sample 3 shows the property of a sample 1 and an abbreviation EQC, and it turns out that it is 
satisfactory. 

[0020] Drawing 10 is the typical plan showing the concrete composition of the sample 1 shown in drawing 9 , a sample 
2, and a sample 3. (1) expresses the sample 1 and the black mask is not formed in the front face of an active substrate 1 
at all. (2) shows the sample 2 and the front face of an active substrate 1 is extensively covered with the black mask 9 
except for the pixel electrode 5. That is, the vertical-drive circuit 7 and the level drive circuit 8 are also altogether 
covered with the black mask 9. (3) shows the sample 3, and in addition to the screen section 3, patterning formation of 
the black mask 9 is carried out so that a part of vertical-drive circuit 7 and level drive circuit 8 may be covered. 
However, the black mask 9 is alternatively removed from the high-speed operation section of the vertical-drive circuit 
7 and the level drive circuit 8. 

[0021] Drawing JI expresses the 2nd example of the display concerning this invention, (A) is a fragmentary sectional 
view and (B) is a part plan. It is similar with the cross-section structure of the 1st example fundamentally shown in 
drawing 4 , a corresponding reference number is given to a corresponding portion, and an understanding is made easy. 
As mentioned above, accumulation formation of the drive circuit by which internal connection was carried out by the 
circuit pattern 13 of shading nature is carried out at the active substrate 1. The interconnection of the countless TFT 
which made the semiconductor thin film 1 1 the barrier layer, and was specifically equipped with the gate electrode 12 
is carried out by the circuit pattern 13, and it constitutes the drive circuit. Inversion patterning formation of the black 
mask 9 which has a circuit pattern 13 and a complementary relation through an insulator layer 16 as a feature matter 
between the 2nd layer above the drive circuit is carried out. In addition, the front face of this black mask 9 is covered 
with the transparent flattening film 17 which consists of acrylic resin etc. 

[0022] The point of this 2nd example suppresses "capacity increase of a drive circuit" which is the problem by which it 
is accompanied in case the black mask 9 is formed in an active-substrate 1 side by the metallic material by improving 
the pattern of the black mask 9, and is in the point of reducing the bad influence to picture grace. Generally, as for a 
circuit pattern 13, metallic materials, such as aluminum or an aluminium alloy, are used, and, originally these have 
shading nature. Then, patterning is carried out so that a circuit pattern 13, and a negative/positive may reverse the black 
mask 9. In that case, the margin 20 for optical omission prevention does not have hundreds of nm, and is needed about 
several micrometers. However, -izing of the area to which a circuit pattern 13 laps with the black mask 9 as compared 
with the case where the black mask 9 is extensively formed above the drive circuit can be carried out [ **** ] sharply, 
and considerable grade suppression is possible also for increase of distributor-shaft-coupling capacity with the black ' 
mask 9. In addition, the black mask 9 is held at floating potential or fixed potential. Moreover, the failure analysis of 
the TFT contained in a drive circuit is possible for this structure by only an insulator layer 16 and the flattening film 17 
existing between the 2nd layer on a circuit pattern 1 3, but removing these films by the laser beam as usual. The 
alignment precision at the time of it becoming unnecessary to form a black mask in an opposite substrate side, and on 
the other hand, piling up an active substrate and an opposite substrate can be eased. 
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[0023] Drawing 12 expresses the structure which does not form the black mask on an active substrate 1 as reference. In 
addition, in order to make an understanding easy, the corresponding reference number is given to the 2nd example 
shown in drawing 1 1 , and the corresponding portion. In this example of reference, since a black mask is not formed in 
an active-substrate 1 side, it will be necessary to instead form a black mask at an opposite substrate side. 
[0024] Drawing 13 is the typical fragmentary sectional view and part plan showing deformation of the 2nd example 
shown in drawing 1 1 . It has fundamentally the same structure as the 2nd example shown in drawing 1 1 , and a 
corresponding reference number is given to a corresponding portion, and an understanding is made easy. In this 
modification, after forming the flattening film 17, on it, a metal membrane is formed by the sputtering method or CVD, 
patterning of this is carried out by alternative etching, and the black mask 9 is formed. Compared with the 2nd example 
shown in drawin g 1 1 , the vertical distance of the black mask 9 and a circuit pattern 13 becomes large, the stray 
capacity and distributor-shaft-coupling capacity of a drive circuit are stopped low, and the bad influence which it has 
on picture grace can be made still smaller. However, since the black mask 9 is exposed to the front face of an active 
substrate 1 compared with the 2nd example shown in drawi ng 1 1 and the part flat nature is lost, it becomes 
disadvantageous for rubbing for liquid crystal orientation processing, substrate gap control, etc. Moreover, since a 
circuit pattern 13 and the distance of the black mask 9 become large, it is necessary to also enlarge the margin 20 for 
optical omission prevention somewhat. 

[0025] Finally drawin g 14 is the typical fragmentary sectional view and part plan showing other examples of reference. 
It is the same as that of the 2nd example shown in drawing 1 1 fundamentally, and a corresponding reference number is 
given to a corresponding portion, and an understanding is made easy. (A) of drawin g 1 4 is the structure which formed 
the black mask 9 extensively through the insulator layer 16 between the 2nd layer on the drive circuit. Now,-izing of 
the capacity of a drive circuit cannot be carried out [****]. (B) is the structure which formed the black mask 9 
completely on the flattening film 17. This is also insufficient for capacity curtailment of a drive circuit. In addition, (C) 
expresses the flat-surface configuration of the structure shown in (A) and (B). The TFT which constitutes a drive 
circuit is extensively covered with the black mask 9 so that it may illustrate. 
[0026] 

[Effect of the Invention] As explained above, while patterning formation of the black mask which consists of a metal 
membrane above the switching element contained in the screen section through an insulator layer is carried out, in 
order that an active substrate may prevent capacity distributor shaft coupling from the upper part of the drive circuit 
included in a mechanical component, according to this invention, the black mask is removed partially at least. Or 
inversion patterning formation of the black mask which as for an active substrate has a circuit pattern and a 
complementary relation through an insulator layer above the drive circuit included in a mechanical component while 
patterning formation of the black mask which consists of a metal membrane above the switching element contained in 
the screen section through an insulator layer is carried out is carried out. Thus, the black mask was formed in the 
required portion [ above a drive circuit ], and the black mask is removed from unnecessary or the portion which evil 
produces. This composition enables it to stop the capacity of a drive circuit as much as possible, and it is effective in 
the bad influence to circuit operation or picture grace decreasing. Moreover, since a black mask is not formed on a 
circuit pattern, the failure analysis of the TFT which constitutes a drive circuit as usual etc. is possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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